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DETAILED ACTION 

Response to Amendment 

1 . Amendment filed 1 1/18/09 forms the basis for this action. Applicant substantially 
amended all previously pending, elected claims 22 and 25-31 . Comments on remarks 
submitted with said Amendment are included below under "Response to Arguments". 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 22, 25, 27, 29 and 31 are rejected under 35 U.S.C. 1 02(b) as being 
anticipated by Koutz (previously cited). Koutz teaches (see Figure and col. 2, 1. 16 - col. 
4,1.51): 

a device for producing electricity from heat produced in a core of a 
nuclear reactor (see title and abstract) comprising: 

a primary circuit 14 (col. 2, 1. 34-44) including helium (col. 2, 1. 39) and circulating 
the helium to cool the core of the nuclear reactor; 

an electric motor 50 inherently capable of functioning and hence being an electric 
generator if not driven (col. 3, 1. 27-30) (N.B.: applicant is reminded of the definition of 
electric motor as being a device that converts electrical energy into mechanical energy 
using forces exerted by magnetic fields on current-carrying conductors (see, e.g., 
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Cleveland et al, "Dictionary of Energy", first edition 2006, ISBN 0-080-44578-0; page 
134 for a definition of "electric motor"), while according to Faraday's Law (see Smythe, 
"Static and Dynamic Electricity", McGraw-Hill, New York, second edition (1950), pp. 
307-308, especially equation 3) on which this conversion is exclusively based a change 
in magnetic field per unit time equals a rotational electric field wee versa; 

a drive shaft (shaft of 34) (col. 3, 1. 27-30) driving the electric generator 50; 

a gas turbine 34 (col. 3, 1. 2-4 and I. 45-49) driving the drive shaft; 

the drive shaft being common to the electric generator 50 and the gas turbine 
(Figure), and col. 3, 1. 27-30); 

a secondary circuit 22 (col. 2, 1. 45-49) including a mixture of helium and nitrogen 
(col. 2, 1. 45-49), the secondary circuit circulating the mixture of helium and nitrogen 
(loc.cit.), the gas turbine (34) driven by the mixture of helium and nitrogen in the 
secondary circuit (loc.cit.); 

a heat exchanger 20 (col. 2, I. 38-44) connected to the primary circuit and 
secondary circuit and exchanging heat from the helium of the primary circuit to the 
mixture of helium and nitrogen in the secondary circuit (loc.cit.); and 

a tertiary circuit ("steam loop": col. 3, 1. 13-30) including water and steam, the 
tertiary circuit circulating the water ("Feedwater Supply": see Figure) and the steam 
("STEAM": see Figure), the tertiary circuit including a steam generator 38 (col. 3, 1. 18) 
and a steam turbine 46 (col. 3, 1. 23+), the steam generator receiving the water at an 
inlet (its upper end in the Figure) and providing the steam at an outlet (its lower end in 
the Figure), the steam driving the steam turbine (46), the steam generator (38) 
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connected to the secondary circuit downstream of the gas turbine (see arrow in Figure), 
and being heated by the mixture of helium and nitrogen in the secondary circuit (col. 3, 
I. 30-37). 

On claim 25: the tertiary circuit includes a further heat exchanger 54 (col. 3, 1. 31- 
37) downstream from the steam generator (see arrow in Figure), the further heat 
exchanger capable of receiving wet steam from the steam turbine (46) (Examiner Note: 
"wet" and "dry" in "wet steam" and "dry steam" are relative terms or terms of degree: 
certainly, the steam is received in said heat exchanger in wetter form that it exits 
because of the heating from 500 F to 1 ,000 F: see col. 3, 1. 31-37), the further heat 
exchanger (in use) being heated by the mixture of helium and nitrogen in the secondary 
circuit (22) thereby capable of converting the wet steam to dry steam. Applicant is 
reminded that in reference to intended use and other types of functional language must 
result in a structural difference between the claimed invention and the prior art in order 
to patentably distinguish the claimed invention from the prior art. If the prior art structure 
is capable of performing the intended use, then it meets the claim. In re Casey, 152 
USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 1963). In the 
underlying case, the capability of receiving wet steam and the capability of converting 
the wet steam are ensured by the combination of input in the form of feed water and the 
effect of temperature increasing due to heating to about 1,000 F, respectively, because 
the heating of feed water produces some steam inherently, while the heating of wet 
steam to 1 ,000 F reduces inherently the water droplet content of the steam. 
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On claim 27: the device by Koutz further comprises a counter-current heat 
exchanger 44 (col. 3, 1. 20-27) [Examiner Note: "counter-current" because the currents 
each have a counter-direction in the frame of the other circuit] capable of exchanging 
heat from (the) mixture of helium and nitrogen in the secondary circuit to the tertiary 
circuit. Said capability follows from the direct connection of 44 with heat exchanger 24 
thus ensuring the capability of exchanging heat between the secondary and tertiary 
circuits as claimed. Applicant is reminded that intended use and other types of 
functional language must result in a structural difference between the claimed invention 
and the prior art in order to patentably distinguish the claimed invention from the prior 
art. If the prior art structure is capable of performing the intended use, then it meets the 
claim. In re Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 
(CCPA 1963). 

On claim 29: the secondary circuit includes a compressor 26 (col. 2, 1. 45-62) 
capable of pressurizing the mixture of nitrogen and helium of the secondary circuit to a 
pressure of the helium in the primary circuit. Applicant is reminded that intended use 
and other types of functional language must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In re Casey, 152 USPQ 235 (CCPA 1967); In re 
Otto , 136 USPQ 458, 459 (CCPA 1963). In the underlying case, the selection of the 
pressure of the helium gas in the primary circuit is a matter of intended use. Given a 
given range of pressure to which the compressor 26 is capable of achieving there is a 
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selection of helium pressure that falls within said range, and hence said capability is 
ensured for possible intended use. 

On claim 31: both the gas turbine (34) and the steam turbine (46) drive the drive 

shaft. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koutz 
(US 4,576,783) (previously made of record), in view of Kapich (US 4,413,348) 
(previously made of record). Koutz does not teach the tertiary circuit to include a further 
steam turbine driven by wet steam. However, Koutz does teach "other steam uses" at 
the end of the dry steam line emanating from the heat exchanger 54 (col. 3, 1. 34-36), 
while it would have been obvious to exploit said dry steam through the use of a steam 
turbine, as disclosed, for instance, by Kapich et al, who, in a patent on exploiting heat 
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from a high-temperature gas-cooled nuclear reactor (title and abstract), hence art 
analogous to Koutz (see Koutz, title and abstract), teach the exploitation of steam to 
drive an electrical generator 52 (col. 3, 1. 53-61 and Figure). The claim limitation thus is 
clearly obvious as nothing more is involved than combining prior art elements according 
to known methods to yield results that are entirely predictable. MPEP 2141 . 
6. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koutz 
(US 4,576,783) (previously made of record), in view of Naito (US 4,714,593) (previously 
made of record). 

As detailed above, Koutz anticipates claim 22. Koutz does not necessarily teach 
the heat exchanger (20) to be a plate exchanger. However, plate heat exchangers have 
long been in use in the thermal power industry, as witnessed for instance by Naito et al, 
who, in a patent on heat exchange technology (title, abstract and col. 1 , 1. 5 - col. 2, 1. 
26), hence analogous in this regard to Koutz, teach a plate exchanger as a possible 
embodiment for heat exchanger 60 (Figures 1 B and 5; and col. 9, 1. 40-60). Hence all of 
the components recited in claim 30 are known, the only difference being the 
combination of old elements into a single device. Thus, it would have been obvious to 
one of ordinary skill in the art to select a plate exchanger, for instance a plate-fin 
exchanger, for the intermediate heat exchanger, since the operation of the plate 
exchanger is in no way dependent upon the operation of the other components, - 
because heat exchange of fluids with a plate surface or a plate-fin structure is effective 
regardless the fluid, given the large surface area available for heat exchange with a 
surface and/or fin, and given that both fluids involved in the intermediate exchanger by 
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Naito are characterized with positive thermal conductivity. Given the exchange gas 
composition, and the sizable thermal diffusivities of the participating gases, the selection 
of a plate exchanger is obvious merely considering the large surface area over which 
the heat exchange takes place. Therefore, the claim would have been obvious because 
a person of ordinary skill has good reason (large surface area involved in the heat 
exchange) to pursue known options (including the tested plate exchanger or plate-fin 
exchanger) within his or her technical grasp. If this leads to the anticipated success, 
then it is likely the product not of innovation but of ordinary skill and common sense. 
2. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koutz 
as applied to claim 22 in view of Strohmeyer, Jr. (US 3,507,747). As detailed above, 
claim 22 is anticipated by Koutz. Koutz does not necessarily teach the further limitation 
as defined by claim 30. However, it would have been obvious to include a valve 
connected to the primary circuit as well as to the secondary circuit in view of 
Strohmeyer Jr., who, in a patent on heat exchange apparatus from a nuclear reactor 
(see title, abstract and col.1 ), hence art analogous to Koutz, teaches to include a control 
valve 124 between primary and secondary circuits to equalize pressures in emergency 
conditions wherein the pressure difference between said primary and secondary loops 
is excessive (col. 12, 1. 12-17 and Figure 2. The further limitation defined by claim 30 is 
thus seen to be obvious as being nothing more than a known, i.e., conventional, 
expedient to increase the safety of the nuclear power plant by including an emergency 
pressure equilibration means in the form of a valve. Reasonable expectation of success 
in forming the combination is ensured, since the inclusion of a valve in heat exchange 



Application/Control Number: 10/510,599 Page 9 

Art Unit: 3663 

circulation loops of a nuclear reactor is obviously a well-known and well-tested low-tech 
adaptation. In conclusion, the limitation is obvious as nothing more than "combining 
prior art elements according to known methods to yield predictable results" is involved 
(see MPEP 2142). 

Response to Arguments 

Applicant's arguments filed 1 1/18/09 have been fully considered but they are not 
persuasive. In particular, based on the new claim language electric motor 50 meets the 
limitation "electric generator" because when non-driven by electricity its coupling 
through the drive shaft of gas turbine 34 driven generally in part, and when the electric 
motor of the heat pump is idle entirely by the working fluid in the secondary loop. See 
col. 2, I. 63 - col. 3, I. 12 and Figure. Therefore, when electric motor 50 is idle it 
functions as an electric generator. Nothing in the device structure prevents it from 
working with an idle electric motor driven instead by the gas turbine through the 
common shaft of 34 and 50. Therefore, in its substantially amended form Koutz et al still 
anticipates claims 22, 25, 27, 29 and 31 . 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHANNES P. MONDT whose telephone number is 
(571 )272-1 91 9. The examiner can normally be reached on 8:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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